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Summary:  
Near infrared reflectance spectroscopy, (NIRS) technology has been used as a rapid and low-cost 
method for analysis of quality nutritional parameters. However, this requires a preprocessing of 
plants that involve cutting, drying and milling of sample.   This preliminary study was undertaken 
to explore the potential of field spectral measurements for a nondestructive prediction of crude 
protein (CP), neutral detergent fiber (NDF), and acid detergent fiber (ADF).  Canopy reflectance 
data were acquired before harvest using a ASD LabSpec 4 Standard-Res (Analytical Spectral 
Devices, Inc., Boulder, CO) spectrometer over the 350 to 2500 nm wavelength range (1 nm 
spectral resolution). The population study correspond to 110 genotypes of Brachiaria Hybrids  
established in two locations from Colombia with an experimental design Alpha lattice ( 10X 11)  
in plots measuring 1 X 1 m, and two repetitions.  The field experiment was conducted during the 
years 2019 and 2020 on research stations of Agrosavia (Nataima, Tolima, Colombia) and CIAT 
(Palmira, Valle del Cauca, Colombia). The spectral data was collected directly in plants before 
harvest.  For the process of development preliminary equations, sixty-five samples of hybrids 
harvested were selected and used to measure in laboratory parameters contents PC, ADF and NDF. 
Additionally, this number of samples were used to reinforce the existing equations for stationary 
NIRS in the case of Brachiaria Hybrids in Quality nutricional laboratory at CIAT. The preliminary 
equations designed for fresh samples and direct measurements in leave tissue of the plants before 
harvest and without any preprocessing (drying, milling) are still not showing satisfactory results. 
In contrast, the equations with dry samples presented better statistical parameters and allowed 
predictions to all BR interspecific population of the breeding program during 2020. In 
recommendation, for next studies with portable NIRS is necessary to add more samples in the  
process of calibration for obtain good results and equations. 
MATERIALS AND METHODS 
Study site 
The population study correspond to 110 genotypes of Brachiaria Hybrids  established in two 
locations from Colombia with an experimental design Alpha lattice ( 10X 11)  in plots measuring 
1 X 1 m, and two repetitions.  The field experiment was conducted during the years 2019 and 2020 
on research stations of Agrosavia (Nataima, Tolima, Colombia) and CIAT (Palmira, Valle del 
Cauca, Colombia) 
Spectral Data Collection 
Canopy reflectance data were acquired before harvest using a ASD LabSpec 4 Standard-Res 
(Analytical Spectral Devices, Inc., Boulder, CO) spectrometer over the 350 to 2500 nm wavelength 
range  and 1 nm spectral resolution. The reflectance data were collected between 1000 and 1500 h 
on clear days, during four season.  The spectral reflectance values were measured from the five 
adjacent points in each plot at each sampling date were averaged. 
Laboratory Analysis 
Sixty-five sample were used for measure in laboratory for traditional method: Crude protein, acid 
detergent fiber and neutral detergent fiber.   The chemical Analysis ADF and NDF were made   in 
the quality laboratory of forages and animal nutrition at CIAT, in accordance to the methods 
suggested by Van Soest et al. using an ANKOM 2000 fiber analyzer (ANKOM Technology 
Corporation, NY, USA). Crude protein was determined using a FOSS Kjeltec ™ 8100 complying 
with the guideline standards of AOAC 984.13: 1990. 
  
Results 
The preliminary equations (Table 1) with samples in fresh and measuring directly in plants before 
harvest and without any preprocessing (drying, milling) not showing results satisfactory. In 
recommendation, for next studies with NIRS portable is necessary add more samples in the  
process of calibration for obtain good results and equations. 
Table 1. Statistical Parameters of NIRS preliminary equations with fresh samples. 
Constituent 
    
N 
       
Mean 
         
SD 
           
Est. 
Min      Est. Max 
     
SEC 
          
RSQ 
          
SECV 
         
1-VR 
FDA 65 26.12 1.89 20.45 31.80 1.71 0.18 1.91 -0.03 
FDA 65 26.12 1.89 20.45 31.80 1.72 0.17 1.91 -0.03 
FDA 65 26.12 1.89 20.45 31.80 1.71 0.19 1.88 0.00 
FDN 65 56.99 2.99 48.01 65.96 2.70 0.18 2.90 0.05 
FDN 65 56.99 2.99 48.01 65.96 2.71 0.18 2.90 0.04 
FDN 62 56.92 2.56 49.25 64.59 2.10 0.32 2.39 0.11 
PC 61 10.91 1.26 7.14 14.68 0.55 0.81 1.05 0.30 
PC 60 10.96 1.21 7.33 14.58 0.66 0.71 1.03 0.27 
PC 64 11.11 1.35 7.06 15.16 0.75 0.69 1.23 0.16 
 
In contrast, the equations with dry samples (Table 2) presented better Statistical parameters and 
permitted to make prediction to all population BR interspecific of breeding program during 2020. 
Table 2. Statistical Parameters NIRS Equations robusted with dry samples. 




Max SEC RSQ SECV 1-VR 
FDN4 618 64.17 6.02 46.11 82.23 1.86 0.91 2.10 0.8777 
FDA5 417 31.35 5.36 15.26 47.44 1.02 0.96 1.16 0.9532 
DIVMS8 421 61.72 6.76 41.45 81.99 2.61 0.85 2.85 0.8216 
PC2 301 10.69 3.21 1.07 20.32 0.53 0.97 0.62 0.9635 
 
Results obtained by NIRS portable was preliminary and evidence low correlations between Lab 
data versus spectral data collected. It is necessary continued this study with more of samples 
analyzed for traditional method.  So, the calibration set could to be better big and correct precision. 
The results for equations existing at quality nutritional laboratory at CIAT, It were successful and 
useful to predicted all population hybrids in year 2020 
Acknowledgements  
This work was done as part of the CGIAR Research Program on Livestock. We thank all donors 
that globally support our work through their contributions to the CGIAR system. 
Literature cited 
ANKOM Technology (2006) Acid Detergent Fiber in Feeds Filter Bag Technique, Method 5, 
ANKOM Technology. 
ANKOM Technology (2006) Neutral Detergent Fiber in Feeds-Filter Bag Technique, Method 6, 
ANKOM Technology 
AOAC (1990) Protein (Crude) Determination in Animal Feed: Copper Catalyst Kjeldahl Method 
984.13. 15th Edition, Official Methods of Analysis of AOAC International, Gaithersburg. 
AOAC (1996) Moisture in Animal Feed, Method 930.15. 16th Edition, Official Methods of 
Analysis of AOAC International, Gaithersburg, MD. 
ISO 12099: (2010). Animal feeding stuffs, cereals and milled cereal products – Guidelines for 
the application of near infrared spectrometry. 
